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GH (1) 1 $N$
$x\approx k\pi(k=1,2,3, \cdots)$
$O(k)$ , $O(1/k^{3})$ $[0, k\pi]$ $O(1/k)$
$N$ $[0,10^{N}\pi]$
Gauss-Legendre $O(Nk^{3/2})$
$k=1,2,$ $\cdots,$ $10^{N}$ $N$
$O(N\cdot 10^{5N/2})$
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$\ovalbox{\tt\small REJECT} 2$ 4 6
1:GH
3 Hilbert
(1) $0.3\pm 0.9i,$ $0.9\pm 0.4i$
$\pi k\pm i/(\pi k)^{3}(k=1,2,3, \cdots)$ [5]. (1)
$I= \frac{1}{2\pi i}\int_{C}\varphi(z)dz$ ,







$\psi(z)=\frac{\pi z^{6}\sin z\cos zz}{\sqrt{1+z^{6}}1+z^{6}\sin^{2}z}$
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$+ \int_{0}^{1}\frac{t^{7}}{\sqrt{1-t^{6}}}[\frac{\sinh t\cosh t}{1+t^{6}\sinh^{2}t}+\Im\frac{(1+\sqrt{3}i)\sin((\sqrt{3}+i)t)}{2-t^{6}+t^{6}\cos((\sqrt{3}+i)t)}]dt$ (2)
(2) 3 (2) $tarrow\infty$ $O(t^{-5}e^{-t})$
$[0, \infty)$ $tarrow 1$ $O((1-t)^{-1/2})$ $[0,1)$
DE








(2) DE (2) 1
1 $p\approx 0.3+0.9i$
$I_{1}=- \int_{0}^{\infty}\frac{t}{1+t^{6}\sinh^{2}t}dt+\Im\frac{2\pi p^{2}}{3+ip^{4}\cos p}$
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$c>0$
$I_{1}=- \frac{1}{\pi i}\int_{-\infty}^{\infty}\frac{t\log(ict)}{1+t^{6}\sinh^{2}t}dt+\Im\frac{2\pi p^{2}}{3+ip^{4}\cos p}$
$K$ $iT,$ $T=\pi(K+1/2)$
$I_{1}= \frac{1}{\pi}\int_{-\infty}^{\infty}\frac{(it+T)\log(ict+cT)}{1+(it+T)^{6}\cosh^{2}t}dt+R_{K}$
( 4 ). $R_{K}$ $-ip\approx 0.9-0.3i,$ $-i\overline{p},$ $-iq\approx 0.4-0.9i,$ $-i\overline{q}$
$\pm 1/(\pi k)^{3}-\pi ki(k=1,2,3, \ldots, K)$ $2K+4$
$t=T’\sinh u(T’=\pi(K-1/2))$ $c=1/T$ $h$
$I_{1}$ $=$ $\frac{h}{\pi}\sum_{n=-M}^{M}\frac{(T+iT’\sinh nh)\log(1+i(T’/T)\sinh nh)T’\cosh nh}{1+(T+iT\sinh nh)^{6}\cosh^{2}(T\sinh nh)}$
$+R_{K}+E_{h,2K}+\triangle I_{1,h,K,M}$
$E_{h,2K}$ $t=-ip,$ $-i\overline{p},$ $-iq,$ $-i\overline{q}$ $t\approx\pm 1/(\pi k)^{3}-\pi ki(k=$







3 GH $\int_{0}^{\infty}\frac{x^{m}}{1+x^{n}|\sin x|^{l}}dx$ $l$
$\Psi\grave]$ $\psi(z)$ eh
$\psi(z)=\frac{\pi z^{n}\sin z\cos zz^{m}}{\sqrt{1+z^{n}}1+z^{n}\sin^{2}z}$ $(l=2)$ ,
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$\psi(z)=(\frac{z^{n/2}\sin^{2}z+i}{2}\sqrt{1-iz^{n/2}}+\frac{z^{n/2}\sin^{2}z-i}{2}\sqrt{1+iz^{n/2}})$































$N$ $O_{B}(N\log N$ log log $N)$
Gauss $O_{B}(N(\log N)^{2}$ log log $N)$
GH $N$ $O_{B}((N\log N)^{2}$ log log $N)$
1:GH




















$h_{n}(x)=(-1)^{n} \frac{d^{n}}{dx^{n}}e^{-x^{2}/2}$ , $h_{-1}(x)= \int_{x}^{\infty}e^{-t^{2}/2}dt=\sqrt{\frac{\pi}{2}}erfc(x/\sqrt{2})$
$w_{L}(x)= \sum_{n=0}^{M}\frac{2^{n}(x+\alpha)^{n}}{\sqrt{2\pi}n!(\sigma^{2}L)^{n/2}}h_{n-1}((2x-L)/(\sigma L^{1/2}))$ , $\alpha,\sigma>0$
$L$ $M$




$g(x)= \sum_{k=0}^{\lfloor L/\pi\rfloor}f(x+\pi k)w_{L}(x+\pi k)$ , $f(x)= \frac{x}{1+x^{6}\sin^{2}x}$
DE $g(x)$ $[0, \pi]$ $w_{L}$
$N$






$R$ $K$ CORDIC Taylor
:
$L(j, k):=\log(1+j/2^{Rk})$ $(j=1,2, \cdots, 2^{R}-1, k=1,2, \cdots K)$
$y=\exp x(0\leq x<\log 2)$ :
for $k=1,2,$ $\cdots,$ $K$ , do
$m_{k}:=0$
for $r=R-1,$ $R-2,$ $\cdots,$ $0$ , do
$j:=m_{k}+2^{r}$
if $x\geq L(j, k)$ then $m_{k}:=j$
end for
if $m_{k}>0$ then $x$ $:=x-L(m_{k}, k)$
end for
$y:=\exp x$ ( $0\leq x<2^{-RK}$ Taylor )
for $k=1,2,$ $\cdots,$ $K$ , do
if $m_{k}>0$ then $y$ $:=y+y*m_{k}/2^{Rk}$
end for
$y*m_{k}/2^{Rk}$
$y=\log x(1/2<x\leq 1)$ :
$t:=1-x,$ $y:=0$
for $k=1,2,$ $\cdots,$ $K$ , do
$x:=1-t,$ $m:=0$
for $r=R-1,$ $R-2,$ $\cdots,$ $0$ , do
if $x/2^{Rk-r}\leq t$ then $t:=t-x/2^{Rk-r},$ $m$ $:=m+2^{r}$
end for
if $m>0$ then $y$ $:=y-L(m, k)$
end for
$y$ $:=y+\log(1-t)$ (Taylor )




$T(j, k):=\tan^{-1}(j/2^{Rk})$ $(j=1,2, \cdots, 2^{R}-1, k=1,2, \cdots K)$
$y=\sin x,$ $z=\cos x(0\leq x<\pi/4)$ :
$x:=x/2$ ( )
for $k=1,2,$ $\cdots,$ $K$ , do
$m_{k}:=0$
for $r=R-1,$ $R-2,$ $\cdots,$ $0$ , do
$j:=m_{k}+2^{r}$
if $x\geq T(j, k)$ then $m_{k}$ $:=j$
end for
if $m_{k}>0$ then $x$ $:=x-T(m_{k}, k)$
end for
$y$ $:=\sin x,$ $z$ $:=\cos x$ (Taylor )







$y:=z*t,$ $z:=1-u*t$ ( & { $\mathfrak{y}$
$z=$ atan2 $(x, y)=\tan^{-\prime}$ $(x/y)(0\leq\arg(y+ix)<\pi/4)$ :
$z:=0$
for $k=1,2,$ $\cdots,$ $K$ , do
$t:=x,$ $m:=0$
for $r=R-1,$ $R-2,$ $\cdots,$ $0$ , do
if $y/2^{Rk-r}\leq t$ then $t:=t-y/2^{Rk-r},$ $m$ $:=m+2^{r}$
end for
if $m>0$ then
















for $m=1,2,$ $\cdots,$ $M’-1$ , do
$t:=t*u$
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